A new technique is described to aid in achieving a correct blind insertion of an endobronchial tube. The tube is selected by length to fit the distance from the patient's mouth to carina. As the tube is inserted, the position of the endobronchial cufJis monitored. This is done by inflating the bronchial cufJin the trachea and after each breath, advancing the tube down the trachea until only one lung is inflated. This accurately identifies the bronchial cufJ as just beyond the carina, at the entrance to the main bronchus. From here, the tube can be advanced precisely into the bronchus to give the optimal conditions for isolation of the right and left lungs.
There are a number of techniques for inserting double-lumen endobronchial tubes. Most anaesthetists tend to insert the tube blindly and hope that the insertion has been successful. Once the tube is inserted, Benumof has recommended the tracheal cuffbe inflated first, I while Wilson has suggested that the endobronchial cuff should be inflated first to ensure that there is correct lung isolation. 2 However, with the technique described here, the inflated bronchial cuff is itself used to assist in the positioning. The technique uses the anatomical landmark of the carina and the identification of the entrance of the main bronchus to position the tube precisely.
The placement objective
There is only one part of an endobronchial tube which must be positioned for correct placement. A good position is usually achieved if the upper edge of the bronchial cuff is about 1 cm beyond the carina in the appropriate main bronchus. Benumof and co-workers found the length of a left main bronchus in III subjects was from 27 mm to 68 mm. 3 Thus positioning a cuff less than 15 mm long, 10 mm below the entrance to the left main bronchus would not occlude even the shortest *F.F.A.R.C.S., F.CAnaesth., D.Le., Ph.D., Director, Rese:lfCh and Development.
bronchus. However, for the right main bronchus, a cuff placed 8 mm beyond the entrance might occlude the upper lobe if there was an anatomical variation with a very early branching to the right upper lobe. Benumofs group found the right main length varied from 4 to 37 mm (with one take-off within the trachea itself). 3 Overall, they found that the average combined margin of safety was 8 mm (with a Mallinckrodt right-sided tube), so in some instances there may be upper lobe obstruction, but this would be minimized if the cuff insertion is not more than the margin of safety. Less than about 8 mm insertion may allow the inflated right cuff to balloon out into the trachea, or may allow the cuff and endobronchial tube to move back into the trachea. On the left side with about 5 cm length, 4 no such problem is present and if the upper edge of the cuff is positioned accurately, correct isolation between the two lungs will be achieved.
TECHNIQUE

Choosing the appropriate tube
The bronchial cuff of the double-lumen tube must be placed in the right or left main bronchus approximately 1 cm beyond the carina. Thus the endobronchial tube should be selected by length so that the body of the double-lumen tube can reasonably reach from just above the carina to the lips. The surface anatomy of the carina when the lungs are in resting expiration and the patient is lying flat, is the manubrio-sternal angle. 5 Therefore, the main body of the tube is placed on the patient so that the upper edge of the bronchial cuff is 1 cm below the sternal angle and the inserted length of the body of the tube is measured by the distance from the manubrio-sternal angle to the upper anterior teeth or gingival margin. This can be most conveniently estimated if the selected endobronchial tube is placed on the chest so that the bronchial tube is pointing towards the opposite lung, i.e. to the right for a left endobronchial tube. The upper tube is now curving posteriorly and the correct tube is one which just passes across the lobe of the ear before bifurcating. The insertion length is approximately to the point which just sits below the anterior border of the lobe of the ear (Figure 1 ).
With most tubes this measurement can be done satisfactorily without removing the tube from its sterile wrapping. The diameter of the tube is of secondary importance, although once the sufficient length has been determined, the largest external diameter which will comfortably fit in the trachea should be selected if a choice is available.
Identifying the main bronchus
Once the bronchial cuff has been passed about 3 cm below the vocal cords, the bronchial cuff should be inflated with 3 to 5 ml of air. This inflation of the bronchial cuff in the lumen of the trachea is not intended to create a seal but only to facilitate reasonable ventilation for identification of the entrance to the main bronchus. The tracheal portion of the tube is clamped on the machine side and the tracheal lumen of the tube opened to atmosphere ( Figure 2 ). Both lungs are inflated through the bronchial tube, and an even bilateral inflation should be observed. The tube is now advanced in steps while the chest movement with each inflation is observed. Suddenly the chest inflation is found to change and only one side is seen to move or one side moves much more than the other. With correct placement, this will be the left side moving more with a left endobronchial tube, or the right side with a right endobronchial tube. The change in chest movement identifies the position of the bronchial cuff as sitting at the entrance of the main bronchus ( Figure 3) . Usually there will be a marked increased resistance to further insertion as the cuff plugs the bronchus and often there is also a sharp fall in the compliance of inflation. Generally the inserted tube length is about 3 cm less than that estimated from the measurement with the surface markings.
If the cuff has entered into the wrong main bronchus, it is an easy task to withdraw the tube into the trachea about 4 cm so that the bronchial segment is again completely in the trachea. The tube is then twisted 180· on its long axis, and again advanced. If this manoeuvre fails, placement may succeed ifthe endobronchial cuff is deflated before advancing again. Once the correct bronchus has been identified, the bronchial cuff is deflated completely to allow insertion of the bronchial tube into the bronchus. The insertion should be to a distance of the width of the cuff plus a further 1 cm for a left endobronchial tube and the distance of the cuff plus about 5 to 10 mm for most right-sided endobronchial tubes, i.e. about 15 to 20 mm overall. Once positioned within the main bronchus, the endobronchial cuff is re-inflated until no air leak can be heard from the open tracheal tube. Usually only about 1 or 2 ml of air are required for this. If a right endobronchial tube has been inserted, an auscultatory check for air entry of the right upper lobe must be done in addition to the general auscultatory checks. If on auscultation, the breath sounds from the apical and anterior lobes of the right lung, heard just below the right midclavicle, are not as loud as those on the left, the right upper bronchus may be occluded. This can be tested by inserting the tube a further 3 cm, after which the breath sounds should have sharply diminished. The tube can now be withdrawn about 5 mm with each breath until breath sounds are restored. This identifies the correct position. It may be necessary to withdraw a few millimetres more, but care should be taken to maintain the tube position in the right main bronchus and now allow the cuff to slip up into the trachea. With either a right or a left endobronchial tube, a further check ofthe position can be performed by ventilation of the alternate lung. Opening the distal bronchial tube, clamping the machine end, and reconnecting and inflating through the tracheal tube should demonstrate inflation of only one lung. Now the tracheal cuff is inflated until the tracheal leak is sealed (Figure 4 ). There should be no leak from the bronchial tube at any stage. If a leak occurs, about 0.5 ml of air should be added to the bronchial cuff. If the leak persists, the bronchial cuff should be deflated, the tube connections reversed and the bronchial tube inserted a further 1 cm and the checks repeated.
Once the endobronchial tube has been firmly fixed to the patient's head, a final auscultatory check may be done independently on each lung if desired, or some anaesthetists may wish to inspect the positioning with a fibreoptic scope.
CLINICAL EVALUATION
The technique described has now been used by the author in twenty patients. In eighteen patients, a Mallinckrodt Bronchocath endobronchial tube was used (one right, seventeen left). In two patients a left Robertshaw (Leyland) endobronchial tube was used. The types of tubes and the results are given in Table 1 . Only in one obese patient was it difficult to detect the asymmetrical inflation on the left side when the cuff entered the left main bronchus.
In eleven patients, who subsequently required a thoracotomy as part of their operation, the separation of the two lungs was demonstrated by direct observation.
In two patients the Mallinckrodt left tube entered the right bronchus. In one patient this was quickly corrected by 180· twist. In the other patient, a right intubation was accepted after three attempts to correct it. In both patients the situation was immediately clear by the asymmetry of the chest movement during inflation.
A left Robertshaw tube may have a slightly greater tendency to go into the right bronchus with this technique, possibly because the left bronchial tube tends to straighten as the endobronchial cuff is inflated. More data are needed before this can be certain. However, when a left tube went right it was immediately observed. In the instance when this happened, deflating the cuff and advancing, intubated the left bronchus successfully.
